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(54) raiigw^as] Up/Down^:i— 



C57) i^m 

mm] Up/Down^^-:^(D:^^fc^^3< C<b 
l feet Dft$^'i;>r2 >^^'-- ^952 5^^. 

3§<D I vm^z^x^xi^^^tixx^^h. 




(2) 

1 

^Up/D own^A-':hK:teCi-C. 

5 n ^ C i ^ #m <!: r ^ IS ^ 2 iBigO U p / D o w n 

pXD o wn^zi— 
[^B^(Of^^ffl5^j:i^B^] 30 
[000 1 ] 

^^©ig^iSlDlSS^g^^ffi $ n ^ ^ :x - :^ CCP T 5 ^> 
<D"C*0. iRpCC, CATV (cable television) SffS 
^<^m$n'5Up/Down^^-:h ( ^:/;U3 

[0002] 

- y:fe<i: V :^ =3 > b' * - ^^C!>lifia?g^lelSSSIg 40 

^O'Bf&(0h(Di:f^^hi^. CATV (cable televisio 
n) Up/bown^:x-:^7&i^ 
Sn-So ±lBUp/D own^^-:h«. Kti^tifcK 
F (Radio Frequency)ft^^. T >y<- ^^Til 

[000 3] CCr. S^^(DUp/D o^vn^JL-:^CD 
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[0004] S^^<OUp/^D own 017 

/N'X:7 ;l/^B.P.F.- 1 , P I NTty T-^^-^P I N- 
ATT. RFT>>'*RF-AMP, T 7'n >>'^'- 5 
0. S2CD>'N'> F>'^•:^:7-f Jl/^B.P.F.-2. d^^lyai^ 
/^'-^?6 0. fccl:C/T:^P^/^t■^ra>'^'>F>'^•>^:7 
B.P.F.- A^^Lrc^-So 

[000 5 ] ±iBr T^'n >/S- ^ 5 0 r > 
^^'-^^i^^agSU-Ml X. I^ICDPLL (Phase Lo 

ckLoop)5i. ^^z^mlomsl^^MKLo- i^m 

_bie^'^?>3>yN*-^6 0«. ^2CDPLL6K 
II2(D^SP^IhIKLO- 2. fcJ:a^^^>=i>>'N'-:$y 

[000 6 ] ±iBUp/D own^^-:^0CA:^^*i5 

/^'> F>'^•;^7 ^ ^I'^'B-P.F.- K P I NT '>f':^-5^P 
IN-ATT. :fecfcO'RFr>:7*RF-AMP^/rU 
-C. r ^;:7'r2>y^-:$r5 0<DT ^r7•r^>y^*'-^fflt^|Dl 

[000 7 ]— ^m^-t-v^^^^ucDT^-i^cciSDr^ 

i COP L L 5 1 ^1 O^a^^MsIKL O - 1 ^SUI© 

U-M I X^A;ti-r'^o ±iBT•>:7•a>y^^^^^[5} 

sgu-M 1 x&c^so^r. RFm^tmiom^^mm^ 

i^^tl-^^tl. 1 F (Intermediate Frequency) ff-^CC 

[0008] ±121 Fft^t^, m2(o^^y h'^-<:^y Y 
^B.P-F.- 2^:fYLX. ^5^^'i?>3>>^^'-:$^6 0(D^'^> 

[0 0 0 9 ]— ^m^^^^^^vcDy^-^f^nc^cxm 

2CDPLL6 1 ^2CD^gi5^JiHS§L O - 2 ^*{JI® 

m2<Dm&^mmm-^^^o>:=i:^'^^-^mmfSMm 
D-M I xccA;b'^^o ±iey'^7>r3>y^'-^ffit^lBl 

SSD-M 1 X6C:tet^r. I F<t-^<!:||2(D^a^*i<l^ 
i^ijg^^n. ^2<DI F®^CC^$tl^o ±iB^2 

F.-A*/M^rffi:^i$ti^. 

[OOlOlCCr. P I NT 5^7^^-t>P I N-AT 

:^hi)^-^trj:i>^^lrCUmm^mm (AGC:Au 
to Gain Control )<0<i'^3&SA^$*T^. 
[0 0 1 1 ] ±iB^3§<DUp/Down^^-:^<0fi:i? 
0^S1 8 (a) Ui^L (e) ^Ctj^Lv 14^^^^ 1 9 
fCTj^T, 018 ( a ) ^d:C^ U ( e ) . feJ:D^S 1 9 tc^ 
■rJ:^CC. ±iBUp/Do wn5^^-:>-r«. ilBSSP 

tiX^^i>. ^tc. ±BS 18(a) ^^cl^U ( e ) , feJ: 

o'si 9cc4oi^r«#BS^nrc^^*^ ±ibup/do 



(3) 
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[0012] 

[00 13] UJtPfe. ±iaUp/Do wn^^-:^^x 
i^5r;l/*fj£<hT^i. S(iffiHcoi£^mtc^»5. Ill 

/D own ^^-:h^S«-r^CiCC^'E>o 
[0015] 

[mm^m^r hfcitxo^m n^m 1 cou p/d o w 

[0016] ±Mz<ommcxti\t. iM^mmk^u 
simmm'fy> ^ w $ n m^ffi i^^- ty^Bt> o rfscD 

[00 1 7 ] ^*^2(DUp/Down^^-:^ti. ± 40 

T-:^^tifcm^Xiy-'jV\^'r^m&trj:^X 
^Ct^Wm^iLXl^h. 

[0018] J:fa<D«iSCCcI:n«. iiBm-^eS^S 

mmmim^^^j:i>fc^. mmmc^^<omm^m^m so 



[ 0 0 1 9 ] ^/c. ±iHft^^ ^ >i)^mm&^(0-if(D 

mmw:>m^^ 'ii^tmim(omx'\t. mfc(>ciy-)v f 
mit^m^ct:fy^x'^^. 

[0 02 0] i**Ji3CDUp/Down^^'-:^6i. It 
[0 02 1 ] ±iBC0«fiXtcJ;ti^3:. i^.<t-^e^^i5tc^ 

tf)^X^^. 

[0 0 2 2 ] ii*ii4C0U p/D o wn^^-:^Oi: IS 

*^icD«^tctt]^r, ±sB(i^es^S«, 
[002 3] ±iB<7)«)StC <J:titi. iSBfi-^e^^S 
[ 0 0 2 4 ] $/c. ilBft-^^ ^ >3{r5^MS«CD?igP(D 

n^jB^^n. JigB^®sscD^±®*5^c;^sTet*. 
t>^x^^o rut}^. ±M^^mwm>m±mi6^u^mrr 

[0 025] 

i/^cc^ua 1 6w:s-^c^ritt?g'rn{^. «Tcoiio-c4> 

[0 02 6] *^JfeCD?f^?zl^(^ -E) Up/Down^^- 




(4) 

5 

1CD>'^'>K>'^•;^:7^;V^B.P.F.- K P I ^Ty'r:^^- 
^PIN-ATT. RFT>:?*RF-AMP. T v':f:=t 

[0 02 7] ±fBT^:7-r3>M*-5r 1 0«, Tv^rj^^ 
^^*-l$^ffli^^^pISU-Ml X. mOPLL (Phase Lo 
ck Loop) 1 1 . iJcfcO'H 1 (0^a5^leI3§ L O - 1 

-hiB^'i?>n>>'^-:5?2 0t^. II2CDPLL2 1. 
|g2 0^a5^|5IKLO-2. *5cfcC;^d^^':;>=i>^'<-:> 10 

[0 028] ±iBS2^C*5C:t^Up/Down5^^-:^ 
C!>0ffi«fiK*5j:Dfi&mi. fiefeCDUp/Down^:x-" 

[0 02 9] *^O0^tC<?fe5Up/Do 

r3>yN'-^2 0^^ts^^'^>='>/^- :§f§i52 
^>n>>'N*-i^a52 7!)5, I F^^^3Cc<i:-:»r@^5ti 20 
[ 0 0 3 0 ] f^. ±iar v/n--- i 

[0 03 1] ±fET-;;:7-n>/S-.:$ra5uj^ S4 (a) 
^cCl^U ( e ) ^^Tcfc^^. T>;^:7'r3 ^ 1 OOffe 30 
tc. T>-r:^JSTRF - I N. ^ 1 ^D^^•> K>'^•x:7 ^ 
^B.P.F." K P I NTyr-^^-^P I N" ATT. R 
FT>>'*RF-AMP. fc<j:0'|^2(D/0 K/N-::<.-7 

^B.p.F.-2^s^r'*>o. ±iESiPJ^. m^oymtxm . 

[0 032] ^/c. ±iSy*^>r2>/N'-i>gi52«. 05 
(a) AjrC^U (e) (Ci^TJr^^c. lS^•^;>^>>r^•-^ 2 

[0 03 3 1 *^Bjfcc*5Ci-c. r--/:/3>>rN'-^sp 

1 0:feJ;Cfy'^7>3>/i-5r2 0;t?5-en-en^^ti"CC^ 

<^::$^^'^>r3>/^'-^^2 0 <t OfBltClJaET^Sm 2 <7>>'^'> K 
>'^;:^:7 ^;l'i7B.P.F.- 2(3:. ^•^>r^>^^'--^a5 2tc^ 50 
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[0 03 4] ^/c. ±iBiai. 03. 04 (a) ^jrC^U 
(e) . *J<tC/05 (a) J^jrt^L (e) tCfcC^T«^IBS 
5nri^53!^5. ilBT -^'^'^i^vN'-^asi 

>>'^'-3?^2 0^>^'->-4sJ:CKi^->'^ 
[0 03 5]iKC^T. ±ar>;r:^3>.r>'-:$ra51*5.tc; 

[0 03 6] ±IB I Ffe^aJ3«. ±gBCDT >^r^3>/^ 
-3?gpi cb^^'^'>n>^N'-^a52 iCDr^r i Ffi-^^fe 
i^'r^/ces?)(^)4>CDr^0. -ecD«dt{?9^0 6fc<i:O'0 7 

^1SigL/cS«^^D°o3 1 r 
H'5J:^Cc^$n/c5>t>->' 1 a cb. :S^•:;>a>^^'- 
^a52^S^J:^0CJSJI^$n/cVi^-5>2 a<!:C<:@^^ 

tl-Cffi^$nT:feO. i^SS^^a°a3 1 CD— gPT^)^ 

y ^>i;?gB3 1 aT&^^'-.^uK^n^ciccctor i f^-^ 

a53^?F^iS;t>ri^^o ±iB:/»J -.^t^aS3 l aCOS^- 
>>t/F^3^ccoc^T(i. ±ia06cc«07j^^nrii^cc^ 

[0 03 7]—:^. 0 7tC*5tir(i. S^^^D°a3 1 
aS3 1b<i:. ^'^>r2>A^- ^^2 tC*5Ct5^^>=3 

>7N'-^{|(JSS3 1 c itc^gt^nrfco . itr-:;y=j 

-r>i^^L<('3:V- F:? t'-A^;:^^6>d:€>®-^3 2CCJ: 
-i^r^^^nri^^o ±t207<Dt»3trjj. ^^3 2 7t)^ 

I FJfel&g|53^Jg5RLri»-5o 

[0 03 8] CCr\ ±iBl F^'^S^^J^v'-;!/ Fsn 

^(D*<*l«^«T(C^ife«^ i ^ci^L5tc*5i^riJi?« 

F$n'5<:fc5:^cCa3§:?>«ii:vgijrj:^O0C>rtb. M®SS^ 

fft:&o^a^i^-";^F®<i:-rtit^. ifs^sb3<d 

o-cM^l/i^ L/cX>^or. tiTcD^Jli^iIi ^^c^U4Cc 
ffli^r I FjS'^gps^jKfiS'r^it^^^j^-r^. 

[003 9 ] (^ifeWl ) *^SfeWll tC^^Up/D o 
w n ^ ^ - T^cD^^^S^a^f o 




[0040] ±fBUp/Down^^-:^«. 134 

(a) ^cCC^U ( e) fiCnk-rT-jy'a^j^-^^l <h. m 
5 (a) rj:l^L (e) tiCffkr ^&^2 t<0 

m^^t>^^<i:^xm^^ri^o con. i fs-^s 

[0 04 1 ] ±iBSS^n°D3 Hi. ^8 (a) fcctO^ 

(b) Cc^*rJ:'^«:. M®S«;&5^t^6nr*50. -^O 

gP2-- I Ffi^^fc^T^/cdbCDfi-^^ >3 3tLX 
Ci. x;u--;^->i.3 4^^mi4«f4r'^«-r^c<*:«:<fc 
^. f^. «T(DlttBj-e«. SS^R5tn°o3 1 tc^di^r. g 

[ 0 0 4 2 ] ±iB»S^fi£n°D3 1 cr)*5*>rMCC 

ti. ^•;':7•i;^1'>>'^*-3 5. V < ^tmcoW-mKO^m 20 
(DS^-^U Fg|51vr*5. |gm-^-7^>3 3C7>Mffl©^^>i 

>3 3(o'mm<D'7^iyi)^mm^n^. 

^>3 3(7)±ffitc«Ui;^;:< h;&^*»:d^-:>ri^S 
/ci*. >'--JbKSm<!:m^^>r>3 3<h;&5g«Lrfc. 30 

[0044] ±te«^o 1 FM^gP3 rw. ±isfi-^^ 

-Y>3 3t3:. S«^^d°d3 1 <7)S®CD^1i®. 7.)\.-7i^ 
-;l'3 4. ^^>^3 6. ^J^Z/^y'yiy'V>y^-3b(C 

SfflO^m® ^ C <h r . _hiB I F 3 ict. 

[004 5] C<DJ:^CC. I F^^3^PII*S^«3§ 

[0046] (mmmz) ^mm2u:m^upyDo 

[0 04 7 ] ±iEUp/Down^^-:^r(i. I FS 
-^PStC^dl^T. m-^'7^1^3 3<Diy-)l\'(D—S^f)K 

(a ) :^cCt>U ( e) OCfn-TT 1 <h^5 
(a) (e) ^Ctj^-T :S^':?>:3>>'^'-^^^|52 i^ffl 50 
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r U p /D o w n 5^ ^ - :^ ^m^r 5ii-^6C 

--JUFSB3 8iUT I FS^3CC*$t:r^fi-^7>r>3 

3^zy-)V\^r^o 

[0 04 8 ] ^fc. mAr (a) tJii^^L (e) tC^-TT 
y3>7N'-^S?SPl <tSl 0 (a) ^l^L (e) CCTH-r^^ 
•5>3>7<-^gP2 <i:^ffl^^t>-lirUp/'Do wn^ 

3 tC*5C:f > 3 3 ^Srt/-;l/ K-r-S, 
[0 04 9 ] C<^)^. iilB I FS^3K:46U^r«. s 
11(a) ^^U^ (b) CCTnTcfc^^. SS^d°d3 1 

/>--3 5(Df^^0w:. ±iBS>-^ ;i/ Fas 3 8 cccfc orgs 
^^□3 1 (D^^X'&i^ly-yX^ K^ti^o 

[0050 ] ±fB->-;l/ Kg|53 8 «»foi3ffjt*:r*':) . 

I FJS'^5|53tC:b%>r63:. fi^^^>3 3<i:^T^C(!: 

>^j:<^fi#^-r >3 s^So-cfeo. cncciio-r. s 

«^0ta°a3 lCD:fefcr®*5$>-jVF^n>S. ^/C. ilB 

t/-;UFa53 8<DMiffia5^5>ti. fi^^'i'>3 3CDMP]© 
^ >f > <b N > ^ 3 6 J: o r m M W ISM ^ ^1 S . 
[0 05 1 ] uytj&^^r. ±fBitfiS;cDi F^^sr 

±ifi{f -^-7 > 3 3t'i. S^^^a°D3 1 (0'SM<om 
Hffl. ;^;l/-?^-Jl/3 4 . >^^>^*3 6. fcJ:0'^>-JUF 

a53 8Ccj:r>rjiH^$fe^0^^H^nrc^^o ccr\ 
353^^. ft#^'Y>3 3(D^pID^T->^xrffi^;^c|5I$4ig 
[0052 ] C<D<fc^6C. I FS^3%|oI«iSI5«^ 

[005 3 ] (^I^WIS) *^SSfif«3 6C<^-5Up/Do 
w n ^ ^ - :^cr>«^^|ft|g-r 5 o 

[0 0 54] ±iBUp/Down^:x-:h-C«. 1 F*S 
^3CC*5l^r. m^^>r>3 3(DS^-;l/ F<D— 35*^. 
T ':^7'n>/'v*-:$rgP l >/^rr 5ra52€>i^ 

(a) ^cCC^b (e) CC^-rT->^:7*n>>^^--^^l 1 
3(a) (e) tC7^r:S^'i^>r3>>'^'-^SP2^^ 

ffli5!»^^*>-r c <h cc J: o r*||]Sfe«a)cc^^ u p /D o w n 

[0 0 5 5 ] ilBT^-'T/rJ >>'^'-- ^951 CC(3:. I F^^ 
gi53(C:fol^T. v^-;l/FaJ3 9 O 1 4#M) O-SPi 
3^j:-&2>-;l'F*t3 9a3&sjgfiS$nrt^^o ^/c. ±f3^ 
»t?>:3>/N'-^gP2CC«. |^IG< 1 F,S'^a53tC*Jli 
e^-;l/FiP3 9cD— gp<i:>:C'5»>'->>UF«3 9 b^^Jf^ 

[005 6 ] C<D^. ±tB I FS-^3CCfcl^-C(i. S 
14(a) *>ctiy^ (b) tC^-Tcfc^CC. SS^a°a3 1 



C6) 
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mm 1 ifcJ^fcC 0 . m-^^ > 3 3 <DfiiJ:&:?&5± 

[0 05 7 ] ±MEty-J\^\'^3 9{mm::imiKtrj:^J: 

gP3 9CD±ffi<i:3^j:^->-;VKlvt3 9b«. fi-^^>r>3 
3<^:S-r^C^::^>S3^cCC^J:^K:. i^m^-^-f >3 3 <L«>>5 

ti. ±§fi(t#^>f >3 3«. SS^fi£D°D3 1 CD»®60^ 
>'N>^3 6. fccfcD=i^->»l/FgP3 9 0Ccfcor^ffl 

3 3 D - rH^/cI^8l3gK«® tr^c6f>^ 
[005 9 ] C(Di:^OC. I F*S'^3^fl$Si^^«it 

[0 06 0] (^l5SPd4) ^ite*?d4(C{3^5Up/Do 

[0 06 1] ±iBU p/D own ^^-f'T'fcS. SI 5 30 
(a) ^cJctO' (brcc^-r<J:^w:. I F*S^3tc*>c^ • 
r. m-^-7-Y>3 3C[>5x--;l/K<D--gP*i2x-;UFgP«4 

b&cj:-or?f^^$^a^, ±iB->-;i/Fg|$W4 o^i. 7 v 

Do wn S4 (a) fSii^^L ie) tiCmtT 

->':/^>>^^•-.:&a51 (a) tj:\.^{^ <e) tC^T5^ 

> rj V/'?- t$?gP2 6 ^jH^^t^-r C itc J: oT«fiS $ 
ii-S. 40 
[0 06 2 ] C(On. ±52 1 F!B^3«:43l^T«. S 
S^^°a3 lOc*jC:f^^iS»^j!IS0)!3if5l^r^^>. ^ 
Ur. HI 5 (a) idXZJ^ (b) OC^TJc^OC. ^S® 

^n°D3 1 (D±:;&*5<fca^flB:^«. ±iBi^-*ji/ FaJt*4 o 
[0 06 3 ] ±iB^'-;uFa5«4 o^-xmm^mKtu^ 

ff-^^-r >3 3^->-;L'F'r'So ccr. ±fB>'-;i'F 
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C^cfc^iC. ^ft#-^-Y>3 3<J:*SfigC7)^^^ior 
IBfi^n^o ^/c. ±fBSx-;UFgm4 0coi^ffi». S 

[0 06 4] L/c;&5or, ilB^fiSOI Fie'^3r 

ta:: iiam^t V 3 3 (i. s«^A 3 1 (ommom 
mm. ^^>df3e. fcj:o'5>--ri/Fa5tt4 0k:j:or^ 
H^^wtca^txTi^^^ ccr. SBo^ 

>3 3(D@0^T-X•Cffl^/c|eIf4ili5«i*<f:TSC<!: 
[006 5] C<D^^0C. I F^^B3^Pl^fiS5«^ 

[0 06 6] (HSfeWS) :*:||SSW5W:^5Up/Do 

[0 06 7] ±MmMmirj:i.^U4(fC:^\.i^VpyD o 
wn^:x-:^-C^^, I FiS'&a53&cMMS«^ffll^rCi 

$:^MFi]5^{^>5Up/D own^^-::^rt3:. 

1 Fffg^a53«:^jiss^^i:»Ti^>E>. c<om^. tiCC 

gt*ffl«:|ft?g-r€>?!>^. ft-^^'0 3 S^t^-^bFT-B/cis^) 
Off /c^jrasmiiJ^^^cC < . **JS0!l5^^?^'i>Up/Do 
wn5^^-:^{3:. ^4 (a) J^^C^U (e) (tCm-TT y y' 
=I>>'^'-:^aJl i^5 (a) fjil^L ( e) tc^f ^z^'^> 
:3 > ^ <- 2 t ^ffl^^t>-r C i CC J: o r 5 n 

[0 06 8] CCOm. ±fBI FjS^3k:4oCir«. S 
S^^D°a4 1 ^^?:c < <b 3 HfeUbCDS^HSS-ClS^ 
^n.^1 6 (a) (b) CC^-TJc^CC. ^-^^ 

-Y > 3 3 tirt§|i(D^tC?F^^$ ti. fg»«^)2£D°a4 1 (DM 
±M:hJ;:ZJ^mrmf>K Kli-^^-Y>3 3*2>-il/F-r'5 

[0 069] ±iBSfe^o^4 1 CDS±^*>cfcC/ST^ 
X;U-^-;U3 4CC^mtt«*4«:^«*r-5Ct6Ccfc 

>3 3<Dmy3^iy-)v F-r-s*. 

[0 07 0] b/c;&JoT. ±iB«fiSOI FJe^St? 

±^Efmy^>3 3 fit. m^^&4 i(Dmi±m^ 

SB3«. fi^^'Y>3 3CC>^el0^r-X•CH^/cl^Jtt® 
[0 07 1 ] CCDJ:^CC, I F3fe'&g|53>&|5lfitiiScei3g 

[0 07 2] 
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[007 3] ^n«5>x.. ±%^&mmL^&i^. ^n^ 

[0 074} ^*ii2CD^B^<DUp/Down9^:x-:^ 

[0 07 5 ] ^n<^^, if3}<^ 1 om^^J:^';a:^^^JD 20 
[0 07 6] ^tc. >:«>5{MS«CD— :^CD 

[0 07 7] i«5Rlg3CD^Bjcr>U p/Down^^--^ 

[007 8] -en«9)K. . m^m 2 o:>mf&(^^s^^(>cm 40 

[0 07 9] st*:)14O^0jCDUp/D o wn^zi:-:^ 
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-x$n/c^m«ri^-;UFt-^1tiS<!:^coX4c50, ± 
ieg^iaS«cD^±Iifccfco'eTfi{3:. ±iBi^-;b F<D- 

[0 08 0] -ent9>x. if 1 <D«^fc j:5^(imcc»n 

[ 0 0 8 1 ] tfc. Jiiaft^-^ >*5^;i£«cDrta5<D 

SM-^^-f ><D>--";i/F<o-g|5ibrfijffl5ti-Sp cn 

;J>i-C#^o •r^j:t>^. ±iB^^»«cD^ffi*>J:t>'^T 
ffi*C«. »r/cCCv'-;l/F^ffJfiSt-^£vg5&s^j:<. a5a°a,^, 

[0a<D®mJ^j:K?^] 

[^1 ] ^:^W<7:>-^*fe?f^'^^^^^©-e*>0. Up/ 
D o w n ^ -:^(D«BS«^^^-rM^l^f 
[^2] JtiBUp/Down^^-:^(7>[nISg«j?E^^T 

$>^. 

m4] l^li;c^TUp/'Down^^-:^^1t^-r5 

(c) ti^Mll. ^4 (e) tiiEra^. 134 (a) «W 

^4 (b) *5cfcO'(d) fciffliffia-C^-So 
[^5] ^ 1 ^^-rUp/Down5^^-:^^«^-r^ 

(c) «^SS. 05 (e) WiEMS. S5 (a) «1t 
MS. m5 (b) *5<i:0' (d) tifiiMSr^^o 
[m3] 01tC^t"Up/Down^:x-:^CDI F*S^ 
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